Syntaxin7 is required for lytic granule release from cytotoxic T lymphocytes.
SNARE proteins are essential fusion mediators for many intracellular trafficking events. Here, we investigate the role of Syntaxin7 (Stx7) in the release of lytic granules from cytotoxic T lymphocytes (CTLs). We show that Stx7 is expressed in CTLs and is preferentially localized to the region of lytic granule release, the immunological synapse (IS). Interference of Stx7 function by expression of a dominant-negative Stx7 construct or by small interfering RNA leads to a dramatic reduction of CTL-mediated killing of target cells. Real-time visualization of individual lytic granules at the IS by evanescent wave microscopy reveals that lytic granules in Stx7-deprived CTLs not only fail to fuse with the plasma membrane but even fail to accumulate at the IS. Surprisingly, the accumulation defect is not caused by an overall reduction in lytic granule number, but by a defect in the trafficking of T cell receptors (TCRs) through endosomes. Subsequent high-resolution nanoscopy shows that Stx7 colocalizes with Rab7 on late endosomes. We conclude from these data that the accumulation of recycling TCRs at the IS is a SNARE-dependent process and that Stx7-mediated processing of recycling TCRs through endosomes is a prerequisite for the cytolytic function of CTLs.